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-8-7] ^r^- rii^Korganic electroluminescence device} 

-8-7] #31 ^Hl #tr 3-°^, ^-7l« s ^#^ 

7Hl ^tb ^ 0 ]4. 




Ai— N 



Aj 

tfls]ji 5^3], oie-j^b ^^S^l^l- ^ -8-7] ^nM^c (organic light 

emitting diode: 0LED)^J1-E 1-5]^- -8-7] ^7]] ±x}2] 7]#o] asj-s. ^£5. 

t^JI 91°.^, o]d] oje] A]^lffo| uj. 014. 

-H-7] #3] ^ -01 ;^(-g-^) 4 ^ ^oj ^(o^ ) Afol 

°fl <S^€ ^M^Ml *d*r» ^ 0 J*r£ ^7f2f ^o] ^-g- ojf. * i^^i ^4" 
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^ #e}^^ € *r SJfe(flexible) ^ 7l# $HJE % 

^ ^ <>ms?-. #2^ n r nfl^ (Plasma Display Panel HM- 

SEtt *m ±3.7} aliii^ ajo.nl, ^#°1 ^cHufcf^ ^o] oicf. £^ -8-7f ^7^1 
1WEL) 4i7>^ ^J|, ^ah > 37W ^ uj-Ej-'i ^7> oio^ *H|tH f-^-*r 

2] -fM &7j\ d^HH^l ^ ^-£7f ^o^ul ZL g- 

(1) ^7}# iflofl o^^. oj^lc^ 1-^^^ 

IT0( indium tin oxide)7]- dt^lcf. 

(2) n $H 3^<a^(HIL:hole injecting layer )-§■ °Jtl^r. 

^5. ^Fel =^:S.A]6>\i (copper phthalocyanine(CuPc))* lOnm 30nm -r- 

(3) ZL^i cf-g- ^^^#(HTL:hole transport layer)* S^tb^f. 0 l^^r 
^-g-T^-S-^ 4,4' -a] i[N-(l-M-^.l)-N-2ll , d^r D l^] tJ l- 0 l 3)1^(4, 4'-bis[N-(l- 

naphthyl)-N-phenthylamino]-biphenyl(NPB)* 30nm 60nm ^S. f^«H 

(4) H flofl o. 7 l^^-# (organic emitting layer)* ^^tb^f. °H 
45f (dopant)* ^7ftb^f. ^ (green) ^#£1 ^-f £*1 -fi-7] 1|-#fv2..£. 
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E2^(8-*M =5La1 f]-§-Eflol E)<y : ^.ol^(Alq 3 )(tris(8-hydroxy-quinolatealuminum) 

4- -r-'Tl] 30~60nm ^S. f^sM (dopant MQD(N-°fl €^1 »43e|-&)(N-Meth 

ylquinacridone)* £4. 

(5) ZL $H #*Hr^(ETL: electron transport layer) ^ ^*Hr°J#(EI 
L: electron injecting layer)* <£^°.5. °J*l^i4, o r q^ Si^H^-S-^^* 

3 ^ (green) ^ #71(4)3} A lq 3 7}- ^7Hr^¥3* #7] nfl 

(6) cf-i- <#^-(cathode)-§- ^aiul, 4^1 D -[oi JsLSlsM- 3 €4. 

^•71 & ^ 7-2zO\] olc^ <H^7]] ^^^i+ofl ^Jj, ^ 

^ zfL^v ^ oicf. ^xns] ^^2] Ji^e( host ) 

#^ofl ^Atto] «^o. (dopant) o. 5=^0} nj-=.cf. ^J]-g- ifl£. PBD, 3flH 

^l(Perylene), ^-nr^Kcoumarine) , ^r 0 ] ^l(pyrene) , 91^- &r ^1( anthracene) ^ o]* 
3 -fKEafl Balq^f ^ ^Ml-^ol ^ S Af-g-^cf. $4}<q ^sjofl oio^ ^) 7r 

°1 M-Efuf -g^SLE^ OJ-J7 olOD] £3§(doping)-££7 r #^ °1 
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MS M* 3 ^3 q&S.?} +*r& -fM #7jl i 

W^^/^^^^/^^^^/^^S ^^S]^ °^^°d -8-7] ^7l| 

*H1 5fcl<H>H, °>2fl^ ^» #3* iHHMs *}-§-*Hr 3* ^3 

A. 

s**M l 




SE#. ^71 M£ ^ °.JL A>-g-^- ^£ olonj t\% o\^9\ #^34 

^%=%7f 0.1 90 ^^%o]cf. 

tt^-E. °f^- D f^ ^ 4-^ = ( fused Aromatic compounds) 5.-^1 ^1 °1 
^.EL o>5.d|-bj ^ 40 c 7 |; i4n^-^i( naphthalene)( oj-BSf^dl (anthracene) 

B31(phenanthrene) , 3f°l ^(pyrene) , 2111 ^(pery lene) , fj-^Cquinoline) °r 
a.e]€-(acridone)-2.S^-Ei A d^€ ^ &cf. 
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#7l ^ZL-EL o].sn|.si ^3}.o.co) *]3}-7]^ ( a ry 1 ) , 

0 M°J-l(arylally[). HrKal lyl ) , ^(alkyl), (alkoxy) , 

0 rU^M(aryloxy) SJ °}H°} U ) ln(arylamino) ZL-f-o. .l.-^ ^ oicf. 

7]$= o>^^l(aryloxy), (alkoxy) , ^(alkyl), 

^^o>o] i .( a i k yi am i no ) > *>ol=s.^ (hydroxy!), o}u] ^(amino) , 31 (halogen) , 
7K5i , d(carbonyl) f o}u] ^(amide) , ^^UCalkylsilyl). °>l^l(arylsi lyl ) , 
^^(carboxylic)rL#o.S.-?-Ei ^ o^cf. 

#7)2] A 2 ^ *l*7]fe 3l]^-Al(phenoxy), Sfi^M (tolyoxy) , 

u l , d(vinyl) ( ^cfl^l-ol ^( aldehyde), ^(methyl ) , ^l^(ethyl), HS^(propyl) , 
°lriiH5.^(i -propyl ) , t-^Ct-butyl ) ; ^r°l#S«]^(cyclohexyl ) , c] afl^of*] ^( d i 
phenylamino) , D fl-^- A ] (methoxy) , °\] (ethoxy) , ^.^^1 (propoxy) , 
-r-^-^Kbutoxy), ^ n fl^oj- D ]^(dimethylamino),H£lnfl^^l(trimethylsilyl),S^ 
31^*3 li(triphenylsilyl), 9} =.4*1 -£K car boxy 1 ic aci'd)7l, <*±3.ife\ ^ 

#7] A^-AjS] ^lSM^, J**) , s^Aj 22]- ^a* .^-g-7Hi^ £ 
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^ofl -H-71 #7fl ^*H1 SZ^H^i ^ a s v # MS. >M--8-3fe 
N,N , -al^-(4-t-^€-=)l , d)-N,N'-^-3]e]c]-2-^-2l-ol 31-l ( 6-^°j.nl(N,N'- 

Bis-(4-tert -butyl -phenyl )-N,N' -di-pyr id in-2-yl-pyr ene-1 ,6-di amine) ^--d" 1 ^ 
. Jro] ^^cf. 
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1) 1,6-c] j=L5.J2.2l-°] ^l(l,6-Dibromopyrene)^] 




^lA 3^ f"E- 4^- ^sf^H^l ^(pyrene)(10g, 0.049mol)-§- 

CCl 4 (300mL)^l ^°J4. -f-e -a^^ofl dropping funnel^ 

Br 2 (17.38g, 0.108mol)2f CCl 4 (50mL)* ^ €^3^1 

°fl ^ ^\?\*\ N 2 * ^ ^<§3-b HBr-t- ^1 >| . dropping°l # 

(1,6-Dibromopyrene)^ ^ -H3](6.05g, 34%) 1,8-^ *-3.-2.2}- 0 l ^lU.S- 
DibromopyreneXSg, -28%)^ ^.^1# <2$4. 

2)N,N,N' .N'-^l^s)-^!^-^ 0 ! ^l-l.e-^of^CN.N.N' ,N'-Tetraphenyl-pyrene- 
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27- ^-E- 1-21^:3.^1 1,6-^ w.S-S.3}-ol^l(i ( 6-Dibromopyrene)(3g, 

0.0083mol), c]3ll^oVnl(Diphenylamine)(4.23g, 0.025moi), BINAP([2,2'- 
Bis(diphenylphosphino)-l,l'-binaphthyl])(0.052g, 1% mol), Pd(0AC) 2 [Pal iadium( 

II )acetate](0.019g, 1% moD^f NaOW Sodium tert-butoxide](2.3g, 0.029mol)# 

■I-?-<?A(80mLHl 5- 24*1 # reflux* *}-§-°l f^^, ^ a L^" S 3 * 

iat ^zJ-aMjI. -g-nflo] fsoj 40mL» ^Ml °H3b§r(100inL)-§: 

°1 €-1 , 6-^ oJ-°i (N , N , N ' , N ' -Tet r apheny 1 -pyr ene-1 , 6-di am i ne ) (3 . 22g , 72%) ^ ^ 
-n^l* *r 

3) (4-^.5.a.-3ll , d)-HSl D 11^-^^((4-Bromo-phenyl)-trimethyl-silane)^ 
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3^ f-e yf^" dropping funnel* l^l^I, ##3HH £ 

SAj^cf. zl ^ -f-e w>^- *^3.°1] i,4-^y.5.£«31^l(l,4- 
Dibromobenzene)(12,7g, 0.053mol)^- ^ M 31 =.(diethylether)(300mL)* 

^#JL -g-*fl OL^H E.^-o]o}o]±. bath* ^*ltb dropping funneHl n- 

BuLi(33,58mL, 0.0537mol)» €41*1 ^*r. ^ -78°C^H OTCS £-5= 

1- lAj^ofl ^ <^7lofl meHfi^CChloro 

trimethylsilane)(7,51mL, 0 . 059mo 1 ) -§: €€*1 ^*>*>^L tJ-A] -&JE* 1*1 
.#ofl >£-g-°l ^o^i^oiiEfls( d i et hylether)* ^>-§-«V°i 

^#S}ZL MgS0 4 * *r-8-3H *H^tr ^ -§-°fl* ^l^tr * SH^HM ^ffHT 

* (4-^.5.S.-2fl 1 d)-m^^H-'M^(4-Bromo-phenyl)-trimethyl-silane(ll 
,3g, 92%)* <£Sr 

4) 4-(t-^-l-3ll^.)-(4-He1^I^^Bf , d-^l , d)- c> l-^l((4-tert-Butyl-phenyl)- 



r 



(4-tr imethylsi lanyl-phenyl )-amine) °] 




Br Pd(OAc) 2 
BINAP 
NaO'Bu 




Toluene 




2^ f-H^3°fl 4-t-H-l-5il , d 0 ]- , ?l(4-tert-Butyl- 

pheny 1 am i ne ( 1 . 2mL , 0 . 0076mo 1 ) , ( 4- 2.S.5L- 3] ^ ) -H 5} H ft ( 4-Br omo-pheny 1 ) - 
trimethyl-silane(lg,0.0044mol), BINAP(0.03g, l%mol), Pd(0Ac) 2 (0.01g, ltonoD^r 

NaOWl.5g, 0.016mol)-l- <d! ( 50mL HI *rSl-£ 24A]# refulex* tr^f. £-§-°l 

f^Sl^, ^ ttot ^A^U, aV^-g-oJjol #^<a* *Wtr * #4 

nflU*! #S2fol ^.(methylene chloride)* ^r^H ^#*r^- MgS0 4 5. #-§: ^1^*]- 

ZL nfl^^I S3.sl-<>]E.* ^-oj-o^g. aflT^l-JL *!*ha- Aj-g-sH silica gel short 
column* *}JL ofl^^ ^f-§-*M H# 0 1 °} 7 A^r €3*H €^ -H^l 

?! 4-(t- : H-€-5il ^)-(4-Ssj °il t^Bt^-SII <d )-o>ni (( 4- tert -Butyl -phenyl )-(4- 

tr imethylsi lanyl-phenyl )-amine(1.12g, 86%)*- ^ &tf. 

5) N ( N'-tili-(t-^-^-5l| 1 d)-N,N , -al^i-(4-es]oi|^^e]-^-3)l^)-3l-o]^i- 

1. 6-3 of °l(N,N'-Bis-(4-ter t-butyl-phenyl)-N,N'-bis-(4-tr imethylsi lanyl- 
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phenyl )-pyrene-l,6-di amine) 2-1 U"^ 




2=f- f-e ■fel-ia.ofl 1,6-^ «.S.H.2j.°l^l(l,6-Dibromopyrene)(0.787g, 

0.0022mol), 4-(t-^-€-2i] 1 d)-(4-B^^]^^e]- , d-2ll 1 d)-oV°l((4-tert-Butyl- 
phenyl)-(4-trimethylsilanyl-phenyl)-amine)(l,56g, 0 . 00525mo 1 ) , BINAP(0.054g, 

4%mol), Pd(OAc) 2 (0.015g, 3%mol)£f NaOWo.93g, 0.0096mol)# 31(40mLHl ^ 
°J 4- 24^ reflux* *J:-§-°] f^£j<$, f-B t)f3" #5|^3.» ^z^l^l, 

MgS0 4 ^- t-fr afl7l«Kn. nflfj^l #5.E)-ol = i. ^-oj-o.^ ?\}7\-5\JL silica gel 
chromatography* -g-^H <^:°fl1i31 #S.ef°l = (6: 1)» ^V-g-^H ^-^r^, -§- n H* 

( t -^^-^|^)- NN '-ul^-(4-E^a1|^^e]-^-3)|^)-3].ol^)-l ; 6-C] oj-nl (n,N' -Bis- 

( 4- tert -butyl -phenyl )-N,N'-bis-(4-tr imethylsi I any! -phenyl )-pyrene-l ,6- 
-iiamine)(1.09g, 63%)* ^ &cf. 
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6) N.N 1 -c] s\\ <-3-N,N' -cl-B] e1c)-2-^-2)-ol^l-i ( 6-cl of °](N,N'-Dipheny l- 
N , N ' -d i -pyr i d i n-2-y 1 -pyr ene- 1 , 6-d i am i ne ) ^1 




1 , 6-^ iS£4°! € ( 1 , 6-Di bromopyrene) ( 1 . 2g 1 0 . 0033mo 1 ) , 3] ^-a] c] -2-^-°}^! CP 
henyl-pyridin-2-yl -amine) (l,36g, 0.008mol), BINAP(0.083g, 4%mol), 

Pd(0Ac) 2 (0.022g, 3%mol)£f NaOWl^g, 0.013mol)» <?!1 ( 50mL H] ^r°J ^ 24 

reflux* tr4. a Jr-§- 0 l uiafln ^€4. ^ *-¥-*3* 50% 

* ^Hl ^m^-(70mL)* «7>*H ^» 3<£ ^ AJ ! 

N, N'-^^l^-N.N'-^-^ ^^-2-^-5l-o] ^1-1,6-^ of D](N,N'-Diphenyl-M, N'-di- 

pyridin-2-yl-pyrene-l,6-diamine)(0.81g, 45%)-g- *r 

7) (4-t-H-€- 3 fl , d)- 3 1^ c ]-2- , d-of I ?l(4-tert-Butyl-phenyl)-pyridin-2-yl- 
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amine)^] tf*^ 




N 



Pd(OAc) 2 

BINAP 

NaO'Bu 




*0 



Toluene 



2=t -g-e #H|>i3.^1 4-t-^-€-2)l , d 0 f n J(4-tert-Butyl- 

phenyl amine) (1.2mL, 0 . 0076mo 1 ) , e] ^(2-Bromo pyridineXlmL, 

O.Olmol), BINAP(0.06g, 4%mol). Pd(0Ac) 2 (0.02g ( 3%mol)3r NaOWl-Sg, 0.016mol) 
# -I-^CSOmLHl ^ 24^1 # reflux* tbcf. tiV-g-o] f^s^, ^ af^- * 

*}-§-*H ^#*Vol MgS0 4 5- *l]?HMl nfl^^l ^ S ^o]H# ##0-3. *\]7]ti\r5L 

nfl^^i #S.E}ol c.^- Af-g-^j-cx^ silica gel short column* ^>-§-^H 

^71^ ^S^H ^aji ji^oj ( 4-1-^-1-31]^ )-^^^-2-^-^A (4- 

tert-Butyl-phenyl)-pyridin-2-yl-amine(1.32g, 73%)* <2-§- <r ^cf. 

8)N,N , -til^-(4-t-^l-^|^)-N,N l -c]-^e]^-2-^-4o1 ^1-1,6-^0]. o]( NNI - 



47-27 



Bi s-(4-ter t-butyl -pheny I )-N,N' -di-pyr idin-2-yl -pyr ene- 1 , 6-d i am i ne ) U"^ 




2^- -f-B #e)-i:3.ofl i,6-c]«.S.a.34-°l^!(1.6-Dibroinopyrene)(lg, 

0 . 0028mo 1 ) . ( 4- 1 € -2)1 ^ ) - ^1 ^ ^ -2- ^ -of^l ) ( ( 4- 1 er t -Bu t y 1 -pheny 1 ) -pyr i d i n- 
2-yl-amine)(1.51g, 0.0067mol), BINAP(0.07g, 4%mol), Pd(OAc) 2 (0.02g, 3%mol)5f 

NaO'Bu(1.18g, 0.012mol)» *-?-s!l(45mL)ofl * 24*) & reflux* tbcf. #-%-o] 

■§r(70mL)-8: $7>SH *>^- ^11^1 #ShH-^-» A>-g-*H silica gel short 

column* *H -§- D H* ^l^^r^ N,N' -^1 i-(4-t-^l-3l <d )-N,N' -^-^l S] ^-2-^- 
^1-1, e-^ofnKM.N'-Bi s-(4-ter t-butyl -Pheny D-N.N' -di-pyr idin-2-yl -pyrene- 
l,6-diamine)(0.99g, 60%)* StZ^. 

°l*h -fr7l ^711 di^foj uj-^^- tfsfl* ^ A H1^- s 



r 



ITO( Indium Tin Oxide) ) glass^l ^3 0 1 3mmx 3mm H7l7f 

patterning^ ^ 4]^tr4. *JbH ^ 7]£ 

lx 10' 6 torr7> SJ£4 -fM-g-g; ITO^H] CuPc(20OA), NPB(500A), 

^#^(300 A), Alq 3 (200A), LiF(5A) , Al(1000A)s] £^5. ^nv^^cf. o]trfl ^ 

#M A] 1 HOSTS n^s] #^1- Af-g-^J o_e^ ^£-#5. <4-§-€ £ 

1:0. 01S *}<£z±. 
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1) *^#S S-26* a}-§-*H lmA^ *S^5d* 3.2cd/A-§r <S5d 
JL, o}x£j\ CIE^ x=0,146, y=0. 205^1 Si . 

2) lr^#S. S-28* ^r-§-*H ImA^ *i5^&-8: 4 3.4cd/A^ 
2, °H CIEtt x=0.15, y=0.196o]^cl-. 

2. ^1 JH<^1 

ITO glassy ^ 3mmx 3mm37]7l- £]£^- patterning^ ^ ^*r$i 

cf. ^tH^l #2}-^ ^ 7 ]^. oj-ajo] lx 10" 5 torr7l- £ ^ -fM* 

1- ITO^H CuPc(200A), NPBC300A), u s v ##(host-l :200A ) , Alq 3 (400A), LiF(5 

XL? • 

r-29 



1 r 

A), Al(lOOOA)^ £^2. ^^^W. ImAolMi 1.8cd/A-g- L-fEfuH^o.^ o] a|] CIE 
^ x=0.l94, y=0.297^r l^U} $ CJ- . 

#7HH - ol^r uj.fi]. ^-o], 

A]~§-#CL5.*| ^dja] ^j^ £7 f -8-71 ^711 ^ 4171-1- <g-§- ^ 
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1] 

<H*1tt -8-7] ^ 




2] 

*1 1 *cM Si^H, 

Jl, SE^- #7>*] ojAj-o) cf^- #^jzf A^-sH 27\A ojtfs] f-aJs. t 5U 

o_^, 27M o}#3] t-^S. ^#2] ^4"°fl^ * 7]^O.S 3|-*M 

1^1 *^S] ^%7\ 0.1 - 90*)^%°] -B-7] ^7}] 



47-31 



r r 

*] ^ = oj-s.Dl.6j ^5)-^= (fused Aromatic compounds ) °J -fi-7] *d3j 
4] 

3 *oHl 5U<H>H. 

^j^-£j7jl4 -ff^JE. oj-S.D>lJ 5*3}-£jE.7r 

.M-^^-^l (naphthalene), tb^^-ifl (anthracene) , 2jj\+H^l(phenanthrene) , 

2r°l^l(pyrene), ^ll^l(perylene) , ^-^(quinol ine) °}3-Z\ €-(acr idone) 

-^Ej -tl^Sj^ -8-7] ^Tjl ^ ^7>. 

[^J^Hr 5] 

afl 3 *<m sa°H. 

of^Dj-Hj ^4^=2] ^]^-7l7> o r €(aryl). of ll^iKarylal lyl ) , 
<£li(al lyl ) , ^ (alkyl) , °^Aj (alkoxy) , oj-^^-Aj (aryloxy) , «£^°r D l ii(alkyamino 
) 9? oj-ejoj-nj^Carylamino)^.!-^-^.^-^ ^^tt -fM #31 
6] 

4 l *<H1 sa«HH, 

Ai £ A 2 7 r ^(phenyl), a r °l 2fl ^ (biphenyl ) , aj-oj sj cj ^ (pyr idyl ) , sf °1 ^ 
^(pyridyl), UCnaphthyl ) , fj ^ ^ (quinol ine) , °jdi?l^-fi (isoquinol ine) , 
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#S.^l(f luorene), El «d ( ter phenyl ) , °1| H (methyl ) , <>ll H (ethyl ) . 

H5.^(propyl) ^ o]i5.s^(i- pr0 pyi) S .«.Ei -fM #7)1 i*h 
7] 

A x 5J A 2 ^] *\Q7]7\ oflKaryl), (aryloxy) , <£^1 (alkoxy) , 

°^(alkyl), ^^lMalkylamino), *M = (hydroxy 1 ) , °r D ] it (amino) , tt 
S 31 (halogen), ^KS-^C car bony 1 ) , °H = ( amide ) , ^^^Kalkylsi lyl ) , 
H(arylsilyl) % ?>=-^(carboxyl ic)nl--2.S.-?-^ -fM €31 ^ ^ 

*h 

8] 

A 1 *cMl 5tM^, 

Ai ^ A 2 ^ ^1*71 7> z}-z}- 3|l ^(p h e n yi), 31^-7.] (phenoxy), 

^l(tolyoxy), al^ (vinyl), ^cfl^ol^ (aldehyde) , ^(methyl), °fl Kethyl ) , 
^Kpropyl), ol^a^.^( i _ propyl)> ^-^( t -butyl),^>°l-i-S^^(cyclohexyl), 
r] ^oyu] ^(di phenyl amino) , °1]^1 (methoxy) , °1) (ethoxy) , (propoxy) , 

-r-^-^l(butoxy), ^HlliaM^tdimethylamino), 3] °) B(acetate) , B^Hli^ 

Ktrimethylsilyl), S3 |2flH=J^!(tr iphenylsi lyl ) , *di ^ o] =Lo] *] ^ 

ZLf-^^^-E-l ^1^^^ -£-7] #31 4:7}-. 
9] 
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